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STEREOSCOPIC DISPLAY COMPRISING A
PHASE RETARDER HAVING A PLURALITY
OF FIRST AND SECOND STRIP SHAPES AND
A PLURALITY OF BOARD-LIKE
STRUCTURES DISPOSED IN A
LIQUID-CRYSTAL LAYER

FIELD OF THE INVENTION

The present invention relates to a display, and especially to
a stereoscopic display (three-dimensional display).

BACKGROUND OF THE INVENTION

With the rapid development of display technology 1n recent
years, stereoscopy 1s an important developing trend. A ste-
reoscopic display typically consists of a liquid crystal display
(LCD) panel and micro-optical components (e.g. parallax
barriers or a patterned phrase retarder). The LCD panel dis-
plays a left eye image and a right eye image on corresponding,
pixels. The role of the micro-optical components 1s to control
the left eye 1image only being seen by a left eye of a viewer and
the right eye 1mage only being seen by a right eye of the
viewer. When the left and right eyes of the viewer respectively
receive the suitable left eye image and the suitable right eye
image, the 1mages fuse 1n the brain of the viewer and the
vIEwWer senses stereoscopic vision.

Referring to FIG. 1, FIG. 1 1s a schematic drawing illus-
trating a conventional stereoscopic display that adopts a pat-
terned phrase retarder. The conventional stereoscopic display
100 includes a patterned phrase retarder 110 and an LCD
panel 120. The patterned phrase retarder 110 has a plurality of
first strip shapes 112 and a plurality of second strip shapes
114. The first strip shapes 112 and the second strip shapes 114
are alternately arranged. Phase retardation of the first strip
shape 112 1s different from that of the second strip shape 114,
so that light passing through the first strip shape 112 and the
second strip shape 114 has different polarization states. Cor-
responding glasses 140 having specific polarization direc-
tions are utilized to respectively receive the left and right eye
images L and R, thereby achieving an effect of displaying
stereoscopic 1mages.

However, as shown in FIG. 1, a small proportion of the
right eye image R may enter a left eye lens 142 when in actual
use. Similarly, a small proportion of the left eye image L may
enter a right eye lens 144, too. Accordingly, this causes a
crosstalk phenomenon in the images, then influencing a 3D
viewing etlect of the viewer.

SUMMARY OF THE INVENTION

An objective of the present ivention 1s to provide a ste-
reoscopic display which can decrease the crosstalk phenom-
enon occurring in the conventional stereoscopic display to
turther raise the 3D viewing effect.

To achieve the foregoing objective, a stereoscopic display
provided by the present invention includes a phase retarder, a
display panel, and board-like structures. The phase retarder
has a plurality of first strip shapes and a plurality of second
strip shapes. The first strip shapes and the second strip shapes
are alternately arranged. The display panel has a first sub-
strate, a second substrate, and a liquid-crystal layer disposed
between the first substrate and the second substrate. The
display panel further has a plurality of pixels. The pixels are
arranged 1nto a plurality of pixel rows corresponding to the
first strip shapes and the second strip shapes. The board-like
structures are disposed 1n the liquid-crystal layer of the dis-

10

15

20

25

30

35

40

45

50

55

60

65

2

play panel. The pixel rows are respectively separated from
cach other by the board-like structures.

In the stereoscopic display of the present invention, a
length of the board-like structures 1s equal to a length of the
pixel rows, and a height of the board-like structures 1s less
than or equal to a thickness of the liquid-crystal layer.

In the stereoscopic display of the present imnvention, the
board-like structures are disposed on the first substrate. Spe-
cifically, the first substrate 1s a color filter on array (COA)
substrate. In another embodiment, the first substrate 1s a TFT
array substrate, and the second substrate 1s a color filter sub-
strate.

In other embodiments, the first substrate 1s a color filter
substrate, and the second substrate 1s a TF'T array substrate.
Moreover, the board-like structures are disposed on black
matrices of the color filter substrate.

In the stereoscopic display of the present imvention, the
board-like structures are made of high molecular polymers.

In the stereoscopic display of the present invention, the first
strip shapes and the second strip shapes are parallel to a
horizontal direction. In another embodiment, the first strip
shapes and the second strip shapes are parallel to a vertical
direction.

In comparison with the prior art, one of the board-like
structures 1s disposed between two adjacent pixel rows for
obstructing therebetween, so an 1image of the pixel rows cor-
responding to the first strip shapes 1s not easy to be transmit-
ted to the second strip shapes of the phase retarder. Similarly,
an 1mage of the pixel rows corresponding to the second strip
shapes 1s not easy to be transmitted to the first strip shapes of
the phase retarder. Therefore, the crosstalk phenomenon 1s
decreased, and the 3D viewing effect of the stereoscopic
display 1s raised. Moreover, as to a display panel fabricated by
color filter on array (COA) processes, because a color filter
structure 1s positioned on the array substrate, the color filter 1s
located far from the phase retarder. Thus, the crosstalk phe-
nomenon 1s more serious. However, the images of the pixel
rows can be controlled to propagate 1n suitable directions, so
that the crosstalk phenomenon 1s decreased.

It 1s to be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the mvention as
claimed.

DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic drawing illustrating a conventional
stereoscopic display that adopts a patterned phrase retarder;

FIG. 2 1s a explode view schematically illustrating a ste-
reoscopic panel of the present invention;

FIG. 3 1s a partial sectional view illustrating a stereoscopic
panel according to a first preferred embodiment of the present
invention; and

FI1G. 4 1s a partial sectional view illustrating a stereoscopic
panel according to a second preferred embodiment of the
present 1nvention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

PR.

L1
=]

ERRED

Descriptions of the following embodiments refer to
attached drawings which are utilized to exemplily specific
embodiments.

Referring to FIG. 2 and FIG. 3, FIG. 2 15 a explode view
schematically illustrating a stereoscopic panel of the present
invention, and FIG. 3 1s a partial sectional view illustrating a
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stereoscopic panel according to a first preferred embodiment
ol the present invention. The stereoscopic display 200 of the
first preferred embodiment of the present invention includes a
phase retarder 210, a display panel 220, and board-like struc-
tures 240 (as shown 1n FI1G. 2). The phase retarder 210 has a
plurality of first strip shapes 212 and a plurality of second
strip shapes 214. The first strip shapes 212 and the second
strip shapes 214 are alternately arranged along a vertical
direction. In the embodiment, the first strip shapes 212 and the
second strip shapes 214 are parallel to a horizontal direction.
However, 1n other embodiments, the first strip shapes and the
second strip shapes can be parallel to the vertical direction.
That 1s, the first strip shapes 212 and the second strip shapes
214 are alternately arranged along the horizontal direction.
Specifically, the phase retarder 210 1s a quarter-wave array
plate. Furthermore, there 1s a 45-degree angle between a
direction of an optical axis in the first strip shapes 212 of the
quarter-wave array plate and the horizontal direction, also
there 1s a 135-degree angle between a direction of an optical
axis 1n the second strip shapes 214 of the quarter-wave array
plate and the horizontal direction.

Referring to FIG. 3, 1n the first preferred embodiment, the
display panel 220 1s a display panel fabricated by color filter
on array (COA) processes. The display panel 220 has a first
substrate 222, a second substrate 224, and a liquid-crystal
layer 226 disposed between the first substrate 222 and the
second substrate 224. Specifically, a thin-film transistor array
232 1s disposed on the first substrate 222, and a plurality of
color resists 234 are disposed on the thin-film transistor array
232. In short, the first substrate 222 1s a COA substrate.

Referring to FI1G. 2 again, the display panel 220 further has
a plurality of pixels 221. The pixels 221 are arranged into a
plurality of pixel rows, row 1 to row N, corresponding to the
first strip shapes 212 and the second strip shapes 214. In the
embodiment, odd number rows (row 1, row 3, . . . ) of the pixel
rows correspond to the plurality of first strip shapes 212, and
even number rows (row 2, row 4, . . . ) of the pixel rows
correspond to the plurality of second strip shapes 214. In
addition, the image given by the odd number rows of the pixel
rows 1s defined as a left eye image L, and the image given by
the even number rows of the pixel rows 1s defined as a right
eye 1mage R.

Referring to FIG. 3 again, the board-like structures 240 1s
disposed 1n the liquid-crystal layer 226 of the display panel
220. The plurality of pixel rows (row 1 to row N) are respec-

tively separated from each other by the board-like structures
240. In the embodiment, a length of the board-Ii

1ke structures
240 1s equal to a length of the pixel rows (1.e. the length of one
side of the display panel 220), and a height of the board-like
structures 240 1s less than or equal to a thickness of the
liguid-crystal layer 226.

In the embodiment, the board-like structures are 240 dis-
posed on the first substrate 222 (1.e. the COA substrate).
Specifically, the board-like structures 240 can be formed 1n
the manufacture processes of the COA substrate. Preferably,
the board-like structures 240 are made of high molecular
polymers. However, in other embodiments, the board-like
structures 240 also can be formed on the second substrate
224,

As shown 1n FIG. 3, one of the board-like structures 240 1s
disposed between the two adjacent pixel rows for obstructing
therebetween. Therefore, the right eye image R of the pixel
rows corresponding to the second strip shapes 214 1sreflected
by the board-like structure 240, so it 1s not easy to be trans-
mitted to the first strip shapes 212 of the phase retarder 210 for
entering the lett lens of the glasses 140. Similarly, the left eye
image L of the pixel rows corresponding to the first strip
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shapes 212 1s retlected by the board-like structure 240, so 1t 1s
not easy to be transmitted to the second strip shapes 214 of the
phase retarder 210 for entering the right lens of the glasses
140. As a result the crosstalk phenomenon 1s decreased, and
the 3D viewing effect of the stereoscopic display 1s raised.

The following will explain a second preferred embodiment
of the present invention 1n detail with FIG. 4. Referring to
FIG. 4, FIG. 4 1s a partial sectional view 1llustrating a stereo-
scopic panel according to a second preferred embodiment of
the present invention. The stereoscopic display 400 of the
second preferred embodiment of the present nvention
includes a phase retarder 210, a display panel 420, and the
board-like structures 440. The display panel 420 has a first
substrate 422, a second substrate 424, and a liquid-crystal
layer 226 disposed between the first substrate 422 and the
second substrate 424. The board-like structures 440 1s dis-
posed in the liguid-crystal layer 226 of the display panel 420.
The pixel rows are respectively separated from each other by
the board-like structures 440. In the embodiment, a length of
the board-like structures 440 1s equal to a length of the pixel
rows (1.e. the length of one side of the display panel 420), and
the height of the board-like structures 440 1s less than the
thickness of the liquid-crystal layer 226.

The difference between the second embodiment and the
first embodiment 1s that the first substrate 422 1s a color filter
substrate, and the second substrate 1s a thin-film transistor
(IFT) array substrate. In the embodiment, the board-like
structures 440 are disposed on the first substrate 422. In order
to increase the an aperture rate, the board-like structures 440
can be disposed on black matrices (BM) 450 of the color filter
substrate, 1n which the BM 450 are disposed beside the color
resists 234.

Likewise, one of the board-like structures 440 1s disposed
between the two adjacent pixel rows for obstructing therebe-
tween. Thus, the right eye image R of the pixel rows corre-
sponding to the second strip shapes 214 1s reflected by the
board-like structure 440, so 1t 1s not easy to be transmitted to
the first strip shapes 212 of the phase retarder 210 for entering
the lett lens of the glasses 140. Similarly, the left eye image L
ol the pixel rows corresponding to the first strip shapes 212 1s
reflected by the board-like structure 440, so 1t 1s not easy to be
transmitted to the second strip shapes 214 of the phase
retarder 210 for entering the right lens of the glasses 140.
Therefore, the crosstalk phenomenon 1s decreased, and the
3D viewing el

ect of the stereoscopic display 1s raised.

In other embodiments, the first substrate of the display
panel can be a TF'T array substrate, and the second substrate
can be a color filter substrate. The board-like structures are
disposed on the array substrate. The implementation of the
embodiments 1s similar to the atorementioned, so no further
detail will be provided herein.

In summary, because there 1s one of the board-like struc-
tures disposed between two adjacent pixel rows for obstruct-
ing therebetween, the crosstalk phenomenon 1s decreased,
and then the 3D viewing ellect of the stereoscopic display 1s
raised. In addition, as to the display panel fabricated by the
COA processes, because a color filter structure 1s positioned
on the array substrate, the color filter 1s located far from the
phase retarder. Thus, the crosstalk phenomenon 1s more seri-
ous. However, the left and right images of the pixel rows can
be controlled to propagate toward the corresponding first and
second strip shapes, so that the crosstalk phenomenon 1s
decreased.

While the preferred embodiments of the present invention
have been 1llustrated and described 1n detail, various modifi-
cations and alterations can be made by persons skilled 1n this
art. The embodiment of the present mvention 1s therefore
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described 1n an illustrative but not restrictive sense. It 1s
intended that the present invention should not be limited to the
particular forms as 1llustrated, and that all modifications and
alterations which maintain the spirit and realm of the present
invention are within the scope as defined in the appended
claims.

What is claimed 1s:

1. A stereoscopic display, comprising:

a phase retarder having a plurality of first strip shapes and
a plurality of second strip shapes, the first strip shapes
and the second strip shapes alternately arranged,
wherein the first strip shapes and the second strip shapes
are parallel to a horizontal direction;

a display panel having a first substrate, a second substrate,
and a liqud-crystal layer disposed between the first sub-
strate and the second substrate, wherein the first sub-
strate 1s a color filter on array substrate, the display panel
further having a plurality of pixels, the pixels arranged
into a plurality of pixel rows corresponding to the first
strip shapes and the second strip shapes; and

a plurality of board-like structures disposed 1n the liquid-
crystal layer of the display panel, wherein the pixel rows
are respectively separated from each other by the board-
like structures.

2. The stereoscopic display of claim 1, wherein a length of
the board-like structures 1s equal to a length of the pixel rows,
and a height of the board-like structures 1s less than or equal
to a thickness of the liquid-crystal layer.

3. The stereoscopic display of claim 1, wherein the board-
like structures are disposed on the color filter on array sub-
strate.

4. The stereoscopic display of claim 1, wherein the board-
like structures are disposed on the second substrate.

5. The stereoscopic display of claim 1, wherein the board-
like structures are made of high molecular polymers.

6. A stereoscopic display, comprising:

a phase retarder having a plurality of first strip shapes and

a plurality of second strip shapes, the first strip shapes
and the second strip shapes alternately arranged;
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a display panel having a first substrate, a second substrate,
and a liqud-crystal layer disposed between the first sub-
strate and the second substrate, the display panel further
having a plurality of pixels, the pixels arranged into a
plurality of pixel rows corresponding to the first strip
shapes and the second strip shapes; and

a plurality of board-like structures disposed in the liquid-
crystal layer of the display panel, wherein the pixel rows
are respectively separated from each other by the board-
like structures.

7. The stereoscopic display of claim 6, wherein a length of
the board-like structures 1s equal to a length of the pixel rows,
and a height of the board-like structures 1s less than or equal
to a thickness of the liquid-crystal layer.

8. The stereoscopic display of claim 6, wherein the board-
like structures are disposed on the first substrate.

9. The stereoscopic display of claim 8, wherein the first
substrate 1s a color filter on array substrate.

10. The stereoscopic display of claim 8, wherein the first
substrate 1s a TFT array substrate, and the second substrate 1s
a color filter substrate.

11. The stereoscopic display of claim 8, wherein the first
substrate 1s a color filter substrate, and the second substrate 1s
a TFT array substrate.

12. The stereoscopic display of claim 11, wherein the
board-like structures are disposed on black matrices of the
color filter substrate.

13. The stereoscopic display of claim 6, wherein the board-
like structures are made of high molecular polymers.

14. The stereoscopic display of claim 6, wherein the first

strip shapes and the second strip shapes are parallel to a
horizontal direction.

15. The stereoscopic display of claim 6, wherein the first

strip shapes and the second strip shapes are parallel to a
vertical direction.
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